Developmental abnormalities of optic nerve are the leading cause of child blindness. The goal of this study was to use diffusion tensor imaging (DTI) to characterize the optic nerve development of nonhuman primates during the normal maturation from birth to adulthood. Forty healthy rhesus monkeys aged from 2 weeks to 6 years old were scanned with a clinical 3 T scanner. It was demonstrated that the DTI parameters followed an exponential pattern during optic nerve maturation. The time constants of mean diffusivity (MD), fractional anisotropy (FA), axial diffusivity ( ) and radial diffusivity ( ⊥ ) were 16, 14, 18 and 15 months in rhesus monkeys, respectively. Significant decrease in RD was observed firstly at 12 months after birth (p < 0.05). No significant differences were observed between the left and right optic nerves in any age group. The in vivo imaging results reveal the normal evolution patterns of DTI parameters during optic nerve maturation in primates. The data might be used as a reference in the examination of optic nerve developmental abnormalities or injury in children or preclinical studies.
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Introduction
Optic nerve is part of the central nervous system (CNS) and the pathway to transfer visual information from retina to brain. Optic nerve disorders during the developmental period may lead to partial or complete loss of sight. Developmental anomalies of optic nerve are the leading cause of infant blindness (Garcia-Filion et al., 2008) . Also, damaged optic nerve can result in glaucoma and may cause photophobia, lacrimation or blepharospasm (deLuise and Anderson, 1983; Ho and Walton, 2004; Beck, 2001) .
Diffusion tensor imaging (DTI) (Le Bihan et al., 2001; Zhou, 2004 ) is a non-invasive magnetic resonance imaging (MRI) technique and has been used widely to investigate white matter development and integrity in human brains (Alexander et al., 2007; Hermoye et al., 2006; Huppi and Dubois, 2006; Pavuluri et al., 2009; Thomason and Thompson, 2011) . Fractional anisotropy (FA) and mean diffusivity (MD) are general measures used to quantitatively characterize the microstructural changes in white matter fiber bundles. Meanwhile, axial diffusivity ( ) and radial diffusivity ( ⊥ ) can provide additional information regarding tissue microstructure and axon and myelin pathology (Counsell et al., 2006; Naismith et al., 2010; Song et al., 2003; Sun et al., 2006) . DTI has been explored recently in the optic nerve examination of adult patients (Kolbe et al., 2009; Salmela et al., 2010; Trip et al., 2006; WheelerKingshott et al., 2006; Xu et al., 2008 ), children (Filippi et al., 2012 Nickerson et al., 2010 ), monkeys (Coimbra et al., 2009 ), rodents (Song et al., 2003 Xu et al., 2008) , demonstrating that DTI can be an effective means to evaluate the optic nerve abnormalities non-invasively.
Optic nerve development has been studied previously by using light and electron microscopic methods on specimens of humans (Dolman et al., 1980; Magoon and Robb, 1981) , monkeys (Morrison et al., 1990; Sandell and Peters, 2001 ) and rats (Horsburgh and Sefton, 1986; Kuwabara, 1975) . However, in vivo investigation of optic nerve is hindered by difficulties in accessing it non-invasively except for the intraocular part (optic nerve head). In recent years, DTI has been exploited increasingly to evaluate the optic nerve abnormality in adult and child patients. However, its application in
